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ZnaĀaj odreāivanja koštanih biomarkera u proceni 
rizika od fraktura i praþenju terapije kod 














2VWHRSRUR]D VH NDUDNWHULãH VPDQMHQRP PLQHUDOQRP JXVWLQRP NRVWLMX ãWR SRYHüDYD
IUDJLOQRVW NRVWLMX L UL]LN ]D QDVWDQDN IUDNWXUD 8 RYRM VWXGLML SUDWLOL VPR  SDFLMHQWNLQMD VD
RVWHRSRUR]RPWRNRPWULPHVHFDVDFLOMHPGDXWYUGLPR]QDþDMRGUHÿLYDQMDNRãWDQLKELRPDUNHUD
X SURFHQL UL]LND RG IUDNWXUD L SUDüHQMX WHUDSLMH RVWHRSRUR]H 7RNRP WUDMDQMD VWXGLMH 
SDFLMHQWNLQMH VX ELOH QD DQWLUHVRUSWLYQRM D  QD DQDEROLþNRM WHUDSLML 6YLP SDFLMHQWNLQMDPD
RGUHGLOL VPR DNWLYQRVW DONDOQH IRVIDWD]H $/3 L NRQFHQWUDFLMH RVWHRNDOFLQD &WHUPLQDOQRJ
WHORSHSWLGDNRODJHQDWLS, LYLWDPLQD'XVHUXPXSUH L WULPHVHFDQDNRQXYRÿHQMD WHUDSLMH6D
SRYHüDQMHP QLYRD RVWHRNDOFLQD L $/3 UDVWDR MH UL]LN ]D VPDQMHQMHPLQHUDOQH JXVWLQH NRVWLMX
%0'$QWLUHVRUSWLYQDWHUDSLMDGRYHODMHGR]QDþDMQRJVPDQMHQMDNRQFHQWUDFLMD&WHUPLQDOQRJ
WHORSHSWLGDPLRVWHRNDOFLQDP7RNRPDQDEROLþNHWHUDSLMHQLYRRVWHRNDOFLQDMH
]QDþDMQR SRUDVWDR P 1D SRþHWNX VWXGLMH  SDFLMHQWNLQMD MH LPDOR RSWLPDOQH
NRQFHQWUDFLMH 2+' X VHUXPX D WHãNX GHILFLMHQFLMX  åHQD 1DNRQ  PHVHFD
VXSOHPHQWDFLMH YHüLQD MH SREROMãDOD VWDWXV YLWDPLQD ' P 1DãL UH]XOWDWL XND]XMX GD
RGUHÿLYDQMHRVWHRNDOFLQDL&WHUPLQDOQRJWHORSHSWLGDPRåHELWLNRULVQR]DSUHGYLÿDQMHUL]LND]D
VPDQMHQMH %0' L SUDüHQMH HIHNDWD WHUDSLMH RVWHRSRUR]H 7DNRÿH SRWYUÿHQD MH YDåQRVW










NRVWLMX .DUDNWHULãH VH VPDQMHQRP NRãWDQRPPDVRP L SRUHPHüDMHPPLNURDUKLWHNWXUH
NRãWDQRJWNLYDãWRYRGLGRSRYHüDQHIUDJLOQRVWLNRVWLMX WHSRVOHGLþQRGRYHüHJUL]LND
]D QDVWDQDN IUDNWXUD .RVW ]DKYDüHQD RVWHRSRUR]RP RGOLNXMH VH L]UDåHQLP JXELWNRP
PLQHUDOD X] VPDQMHQMH JXVWLQH NRãWDQH PDVH 7HãND RVWHRSRUR]D SRGUD]XPHYD L
SULVXVWYRSDWRORãNLKIUDNWXUD
8 UHJXODFLML UHPRGHORYDQMD NRVWLMX NRG åHQDYDåQXXORJX LPD HVWUDGLRO 6LQWH]D
RYRJKRUPRQD]QDþDMQRRSDGDXPHQRSDX]LãWRGRYRGLGRL]QHQDGQRJLEU]RJJXELWND
NRãWDQH PDVH þLPH VH VWLPXOLãH UD]YRM RVWHRSRUR]H 8 RGUHÿHQLP SRSXODFLMDPD
YHURYDWQRüD]DQDVWDQDNIUDNWXUDXPHQRSDX]LGRVWLåHLãWRMHEOLVNRYHURYDWQRüL
]DUD]YRMNDUGLRYDVNXODUQLKEROHVWL
'LMDJQR]D RVWHRSRUR]H SRVWDYOMD VH RVWHRGHQ]LWRPHWULMRP 'DQDV VH '(;$
PHWRGD HQJ dual-energy X-rayapsorptometry VPDWUD ]ODWQLP VWDQGDUGRP ]D UDQR
RWNULYDQMH RVWHRSRUR]H NDR L ]D SUDüHQMH WHUDSLMH 2YRP PHWRGRP VH SURFHQMXMH
PLQHUDOQDJXVWLQDNRVWLMXHQJbone mineral density, %0'NRMDVHQDMþHãüHL]UDåDYDX
YLGX7 LOL=VNRUD7VNRUSUHGVWDYOMDRGVWXSDQMH%0'YUHGQRVWLSDFLMHQWDRGVUHGQMH






RG ± 6' 6WRJD VX X QRYLMH YUHPH LVWUDåLYDQMD XVPHUHQD ND LGHQWLILNDFLML GUXJLK
IDNWRUD UL]LND SRUHG %0' NDR L LVSLWLYDQMX SUHGLNWLYQH VSRVREQRVWL NRQFHQWUDFLMH
NRãWDQLKELRPDUNHUDVDFLOMHPGDVHWDþQLMHSURFHQLUL]LNRGIUDNWXUD7RMHGRYHORGR
UD]YRMD )5$; VNRUD HQJ Fracture Risk Assessment Tool NRMLP VH SURFHQMXMH
YHURYDWQRüD ]D QDVWDQDN IUDNWXUD X QDUHGQLK  JRGLQD 3ULPHQRP )5$; VNRUD
RPRJXüHQMHLQGLYLGXDOQLSULVWXSSDFLMHQWXMHURQREMHGLQMXMHSULVXWQHIDNWRUHUL]LNDVD
UL]LNRPSURFHQMHQLPQDRVQRYX%0'YUDWDIHPXUD
/DERUDWRULMVNL WHVWRYL ]D SURFHQX PHWDEROL]PD NRãWDQRJ WNLYD SRGUD]XPHYDMX




VHUXPX LOL XULQX XND]XMX QD YLãL VWHSHQ UHPRGHORYDQMD NRVWLMX RGQRVQR QD SRYHüDQ
JXELWDNNRãWDQHPDVH,VWUDåLYDþL(3,'26VWXGLMHVXPHÿXSUYLPDXWYUGLOL]QDþDMQX
YH]X L]PHÿX NRQFHQWUDFLMH NRãWDQLK ELRPDUNHUD L UL]LND RG SUHORPD NXND WRNRP
GYRJRGLãQMHJSUDüHQMDSDFLMHQDWDVDRVWHRSRUR]RP


















SDFLMHQWNLQMH PHQRSDX]D MH QDVWXSLOD SULURGQLP SXWHP GRN MH NRG  SDFLMHQWNLQMD







ORNDFLMDSRGDFLRåLYRWQLPQDYLNDPD± IL]LþNDDNWLYQRVWXQRVDONRKROD LSXãHQMH ,]







JODGRYDQMD SUH SRþHWND L QDNRQ WUL PHVHFD RG SRþHWND X]LPDQMD WHUDSLMH 6HUXP MH
L]GYRMHQ RG NUYQLK üHOLMD X WRNX MHGQRJ VDWD L X]RUFL DQDOL]LUDQL QD ELRKHPLMVNRP
DQDOL]DWRUX2O\PSXV$8%HFNPDQ&RXOWHU,UHODQG,QF,UHODQGLLPXQRKHPLMVNRP
DQDOL]DWRUX &REDV H 5RFKH 'LDJQRVWLF *PE+ 0DQQKHLP *HUPDQ\ $NWLYQRVW
$/3 MH RGUHÿHQD ,)&& SUHSRUXþHQRP PHWRGRP .RQFHQWUDFLMH RVWHRNDOFLQD L &
WHUPLQDOQRJ SHSWLGD RGUHÿHQH VX PHWRGRP HOHNWURKHPLOXPLQLVFHQFLMH 5RFKH





Procena rizika od fraktura  
6YLP SDFLMHQWNLQMDPD MH SURFHQMHQ JOREDOQL UL]LN RG IUDNWXUD L UL]LN ]D IUDNWXUX
NXND XQDUHGQLK  JRGLQD SULPHQRP )5$; NDONXODWRUD 6YHWVNH ]GUDYVWYHQH
RUJDQL]DFLMH )5$; VNRU UL]LND MH L]UDþXQDW QD RVQRYX SRGDWDND R SROX VWDURVWL
WHOHVQRM WHåLQL L YLVLQL SRURGLþQRM LVWRULML RVWHRSRUR]H SUHWKRGQLP IUDNWXUDPD LOL
UHXPDWRLGQRP DUWULWLVX X LVWRULML EROHVWL SXãHQMX NRQ]XPLUDQMX DONRKROD SULPHQL





.RQWLQXLUDQL SRGDFL VX SULND]DQL NDR DULWPHWLþNH VUHGQMH YUHGQRVWL L VWDQGDUGQH
GHYLMDFLMH]DQRUPDOQRGLVWULEXLUDQHSDUDPHWUH3URPHQOMLYHNRMHQLVXSUDWLOHQRUPDOQX
UDVSRGHOX SULND]DQH VX NDR PHGLMDQH L LQWHUNYDUWLOQL UDVSRQL .DWHJRULþNL SRGDFL VX
SULND]DQL NDR DSVROXWQH LOL UHODWLYQH IUHNYHQFH 5D]OLNH L]PHÿX JUXSD X VOXþDMX
QRUPDOQRGLVWULEXLUDQLKNRQWLQXLUDQLKSRGDWDNDVXDQDOL]LUDQH6WXGHQWRYLPWWHVWRPD
]D SURPHQOMLYH NRMH QH SUDWH QRUPDOQX UDVSRGHOX NRULãüHQ MH0DQQ:KLWQH\8 WHVW L
.UXVNDO:DOOLVRY WHVW 5D]OLNH L]PHÿX NDWHJRULþNLK SURPHQOMLYLK SURYHUDYDQH VX
XSRWUHERP &KLNYDGUDW WHVWD (IHNDW WHUDSLMH MH DQDOL]LUDQ SULPHQRP 6WXGHQWRYRJ W
WHVWD]DUD]OLNXSDURYDNDGDVXSURPHQOMLYHSUDWLOHQRUPDOQXUDVSRGHOX=DDVLPHWULþQR
GLVWULEXLUDQH SRGDWNH HIHNDW WHUDSLMH MH DQDOL]LUDQ SULPHQRP:LOFR[RQRYRJ WHVWD ]D
XSDUHQH X]RUNH=D SURYHUX NRUHODFLMH L]PHÿX SDUDPHWDUD NRULãüHQD MH 6SHDUPDQRYD





QHDNWLYQRVW  SDFLMHQWNLQMD L SXãHQMH  SDFLMHQWNLQMD 3RURGLþQX LVWRULMX
RVWHRSRUR]H SRWYUGLOR MH  SDFLMHQWNLQMD 6NRUR SRORYLQD LVSLWDQLFD  MH LPDOD
SRYLãHQ ,70 ! NJP D VYDND RVPD SDFLMHQWNLQMD MH ELOD JRMD]QD 3UHWKRGQH
IUDNWXUH NRVWLMX XWYUÿHQH VX NRG  åHQD RG þHJD MH  LPDOR IUDNWXUX GLVWDOQRJ
UDGLMXVD  IUDNWXUX SUãOMHQD D  IUDNWXUX SURNVLPDOQRJ IHPXUD 9LãHVWXNH
IUDNWXUHLPDORMHSDFLMHQWNLQMD
$QDOL]D XWLFDMD SXãHQMD NDR YDåQRJ IDNWRUD UL]LND ]D QDVWDQDN RVWHRSRUR]H
SRND]DOD MHGD MH%0'VNRU QLåL DNRQFHQWUDFLMD& WHUPLQDOQRJSHSWLGDYLãD X JUXSL
åHQD NRMH SXãH DOL EH] VWDWLVWLþNH ]QDþDMQRVWL SXãDþL PHGLMDQD  SJP/
LQWHUNYDUWLOQL UDVSRQ  SJP/ vs. QHSXãDþL PHGLMDQD  SJP/
LQWHUNYDUWLOQLUDVSRQSJP/P 8GRGDWQRMDQDOL]LPHÿXSXãDþLPD
XWYUGLOLVPRGDåHQHNRMHGQHYQRNRQ]XPLUDMXYLãHRGFLJDUHWDQ LPDMX]QDþDMQR





P 7DNRÿH DNWLYQRVW $/3 MH ELOD ]QDþDMQR YLãD P NRG åHQD NRMH
NRQ]XPLUDMXYLãHRGFLJDUHWD PHGLMDQD ,-/ LQWHUNYDUWLOQL UDVSRQ ,-/
QHJR NRG åHQD NRMH NRQ]XPLUDMX GR  FLJDUHWD X WRNX GDQD PHGLMDQD  ,-/
LQWHUNYDUWLOQLUDVSRQ,-/
6D FLOMHP GD VH XWYUGL NDNR VH ELRKHPLMVNL PDUNHUL RVWHRSRUR]H PHQMDMX X
]DYLVQRVWL RG SURPHQH PLQHUDOQH JXVWLQH NRVWLMX VYH SDFLMHQWNLQMH VX UD]YUVWDQH QD
RVQRYXWHUFLOQLKYUHGQRVWL%0'VNRUD7ULJUXSHSDFLMHQWNLQMDVXELOHVOLþQLKJRGLQDL
QLVX VH UD]OLNRYDOHSR ,70 LSHULRGX WUDMDQMDPHQRSDX]H 7DEHOD ,$QDOL]DPDUNHUD
VLQWH]H L UHVRUSFLMH NRVWLMX MH SRND]DOD ]QDþDMQHSURPHQHXNRQFHQWUDFLML RVWHRNDOFLQD
PLDNWLYQRVWL$/3PVDVPDQMHQMHPPLQHUDOQHJXVWLQHNRVWLMX6OLND
8 post-hoc DQDOL]L MH XWYUÿHQR GD VX NRQFHQWUDFLMH RVWHRNDOFLQD NRG SDFLMHQWNLQMD VD
QDMQLåRPPLQHUDOQRPJXVWLQRPNRVWLMX,WHUFLO%0'VNRUD]QDþDMQRYLãHPRG
NRQFHQWUDFLMD NRG SDFLMHQWNLQMD VD QDMYLãLP YUHGQRVWLPD %0' ,,, WHUFLO 1D VOLþDQ
QDþLQ XWYUGLOL VPR GD MH DNWLYQRVW $/3 NRG SDFLMHQWNLQMD VD QDMQLåRP PLQHUDOQRP
JXVWLQRPNRVWLMX, WHUFLO%0'VNRUD]QDþDMQRYHüDRGDNWLYQRVWL$/3L]PHUHQHNRG
SDFLMHQWNLQMD X ,, WHUFLOX P L ,,, WHUFLOX P %0' VNRUD 6SHDUPDQRYD















6WDURVWJRGLQH    
7UDMDQMHPHQRSDX]HJRGLQH    








 6' 3ULPHQRP ELQDUQH ORJLVWLþNH UHJUHVLRQH DQDOL]H XWYUGLOL VPR GD UL]LN ]D
VPDQMHQMHPLQHUDOQHNRãWDQHPDVHUDVWH]DXNROLNRVHNRQFHQWUDFLMHRVWHRNDOFLQD




XWYUGLOL GD VD SRUDVWRP DNWLYQRVWL$/3 ]D 6' UL]LN ]D VPDQMHQMHPLQHUDOQH NRãWDQH
PDVHUDVWH]D25 &,P
1DSRþHWNXVWXGLMHJOREDOQL UL]LNRG IUDNWXUDXQDUHGQLKJRGLQDX LVSLWLYDQRM
JUXSL SDFLMHQWNLQMD X SURVHNX MH L]QRVLR PHGLMDQD LQWHUNYDUWLOQL UDVSRQ
 3URVHþDQ UL]LN ]D IUDNWXUX NXND L]QRVLR MH  PHGLMDQD 
LQWHUNYDUWLOQL UDVSRQ  9LVRN UL]LN RG IUDNWXUH NXND X QDUHGQLK  JRGLQD
LPDOR MH SDFLMHQWNLQMD1D RVQRYX JUDQLþQH YUHGQRVWL )5$; VNRUD ]D JOREDOQL
UL]LNRGIUDNWXUDXNDWHJRULMXYLVRNRJUL]LNDVYUVWDQRMHSDFLMHQWNLQMD1LMH
ELOR VWDWLVWLþNL ]QDþDMQH UD]OLNHXNRQFHQWUDFLMDPDPDUNHUD VLQWH]H L UHVRUSFLMH NRVWLMX
L]PHÿX SDFLMHQWNLQMD VD YLVRNLP L QLVNLP UL]LNRP RG IUDNWXUH NXND 7DNRÿH
NRQFHQWUDFLMHNRãWDQLKELRPDUNHUDVHQLVX]QDþDMQRUD]OLNRYDOHL]PHÿXSDFLMHQWNLQMDVD
QLVNLP UL]LNRP LSDFLMHQWNLQMDNRMH LPDMXYLVRNJOREDOQL UL]LNRG IUDNWXUDXQDUHGQLP
JRGLQDPD
8 QDVWDYNX DQDOL]H LVSLWLYDOL VPR HIHNDW WHUDSLMH QD YUHGQRVWL NRãWDQLK
ELRPDUNHUD 1D WHUDSLML ELVIRVIRQDWLPD ELOH VX  SDFLMHQWNLQMH GRN MH DQDEROLþNX
WHUDSLMXNRULVWLORSDFLMHQWNLQMD7HUDSLMDELVIRVIRQDWLPDWRNRPPHVHFD]QDþDMQRMH
VQL]LOD NRQFHQWUDFLMH RVWHRNDOFLQD L & WHUPLQDOQRJ SHSWLGD 7DEHOD ,, .RQFHQWUDFLMH
RVWHRNDOFLQDVXVQLåHQHXSURVHNX]DPHGLMDQD   LQWHUNYDUWLOQL UDVSRQ 
 í  D NRQFHQWUDFLMH & WHUPLQDOQRJ SHSWLGD ]D  PHGLMDQD 







 3UHWHUDSLMH 3RVOHWHUDSLMH P 
7HUDSLMDELVIRVIRQDWLPDQ    
$/3,-/   
2VWHRNDOFLQȝJ/   
&WHUPLQDOQLSHSWLGSJP/   
7HUDSLMDVLQWHWVNLP37+Q    
2VWHRNDOFLQȝJ/   
&WHUPLQDOQLSHSWLGSJP/   
3RGDFL VX SULND]DQL NDR PHGLMDQD LQWHUNYDUWLOQL UDVSRQ L SRUHÿHQL :LOFR[RQRYLP
WHVWRP]DXSDUHQHX]RUNH

1DNRQ SULPHQH 37+ WRNRP  PHVHFD ]QDþDMQR MH SRUDVOD NRQFHQWUDFLMD
RVWHRNDOFLQD8 SURVHNX SRUDVW NRQFHQWUDFLMH RVWHRNDOFLQD MH L]QRVLR  PHGLMDQD







5HODWLYQH SURPHQH NRQFHQWUDFLMD & WHUPLQDOQRJ SHSWLGD L RVWHRNDOFLQD QDNRQ
WHUDSLMHVXGRGDWQRHYDOXLUDQHX]LPDMXüLXRE]LUSRþHWQL)5$;VNRUUL]LNDRGIUDNWXUDX
QDUHGQLK  JRGLQD 5H]XOWDWL QD 6OLFL  SULND]XMX PHGLMDQH UHODWLYQLK SURPHQD
NRQFHQWUDFLMD & WHUPLQDOQRJ SHSWLGD L RVWHRNDOFLQD X ]DYLVQRVWL RG )5$; VNRUD
8RþDYDVHGDMHSDGNRQFHQWUDFLMH&WHUPLQDOQRJSHSWLGDQDNRQWHUDSLMHL]UDåHQLMLNRG
SDFLMHQWNLQMDNRMHVXQDSRþHWNXVWXGLMHLPDOHQL]DNUL]LN]DIUDNWXUXNXNDLDNRUD]OLND





åHQD VD RVWHRSRUR]RP 3RVOH WUL PHVHFD VXSOHPHQWDFLMH RSWLPDOQH NRQFHQWUDFLMH
2+' MH LPDOR  SDFLMHQWNLQMD D XPHUHQX GHILFLMHQFLMX RYRJ YLWDPLQD 
SDFLMHQWNLQMD 1DNRQ VXSOHPHQWDFLMH QLMH ELOR VOXþDMHYD VD WHãNRP GHILFLMHQFLMRP
5H]XOWDWL &KLNYDGUDW WHVWD VX SRWYUGLOL GD MH QDNRQ WULPHVHFD VXSOHPHQWDFLMH YHüLQD
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SURFHV UHPRGHORYDQMD NRVWLMX LGHDOQL ELRPDUNHUL RVWHRSRUR]H EL WUHEDOR GD RPRJXüH
SRVWDYOMDQMHGLMDJQR]HRYRJREROMHQMDRGDELUDGHNYDWQRJYLGDWHUDSLMHDQWLUHVRUSWLYQD




IUDNWXUD QD RVQRYX %0' 8 RYRM SURVSHNWLYQRM VWXGLML SUDWLOL VPR SDFLMHQWNLQMH VD




1DãL UH]XOWDWL VX SRND]DOL GD SRYHüDQMH NRQFHQWUDFLMH NRãWDQLK ELRPDUNHUD X
VHUXPXGREURNRUHOLUDVDVPDQMHQMHPPLQHUDOQHJXVWLQHNRVWLMX1DLPHXWYUGLOLVPRGD




ãWR PRåH ELWL RG ]QDþDMD ]D SUDYRYUHPHQR XYRÿHQMH WHUDSLMH 3RUHG WRJD RYDM QDOD]
JRYRUL X SULORJ RGUHÿLYDQMX NRQFHQWUDFLMH RVWHRNDOFLQD L DNWLYQRVWL $/3 X LQLFLMDOQRM






6DYUHPHQL NOLQLþNL SULVWXS SDFLMHQWLPD VD RVWHRSRUR]RP SRGUD]XPHYD SURFHQX
UL]LND]DQDVWDQDNIUDNWXUDXQDUHGQLKJRGLQDSULPHQRPDOJRULWDPDNRMLNRPELQXMX
%0' L RVWDOH SULVXWQH IDNWRUH UL]LND D X VYUKX RGDELUD DGHNYDWQH WHUDSLMH ]D VYDNRJ
SDFLMHQWD=QDþDMLVSLWLYDQMDIDNWRUDUL]LNDMHSRND]DQLXRYRMVWXGLMLMHUVPRXWYUGLOLGD
NRG SXãDþD GROD]L GR VPDQMHQMD PLQHUDOQH JXVWLQH NRVWLMX L SRUDVWD NRQFHQWUDFLMH
NRãWDQLKELRPDUNHUDX VHUXPX9UHPHQVNLRNYLUQDãH VWXGLMHQLMHELRGRYROMQRGXJGD
]DEHOHåLPR QDVWDQDN IUDNWXUD NDR MHGDQ RG LVKRGD QLWL GD LVSUDWLPR SURPHQH %0'







GD UD]OLNH X NRQFHQWUDFLMDPD NRãWDQLK ELRPDUNHUD L]PHÿX SDFLMHQWNLQMD VD YLVRNLP L
QLVNLPUL]LNRP]DIUDNWXUXNXNDNDRLPHÿXJUXSDPDSDFLMHQWNLQMDVDQLVNLPLYLVRNLP
JOREDOQLP UL]LNRP RG IUDNWXUD X QDUHGQLK  JRGLQD QLVX ELOH ]QDþDMQH 8 QHGDYQRM
PHWDDQDOL]L 0RUULV L VDUDGQLFL  VX XWYUGLOL GD MH SUHGLNWLYQD YUHGQRVW NRãWDQLK
ELRPDUNHUD X SURFHQL UL]LND ]D QDVWDQDN IUDNWXUD NRG SDFLMHQDWD VD RVWHRSRUR]RP
XPHUHQD1DãL UH]XOWDWL VH VODåXVD]DNOMXþFLPDNRMH VX L]YHOLRYL DXWRUL  D WDNRÿH
XND]XMX GD VH YUHGQRVWL NRãWDQLK ELRPDUNHUD QH PRJX NRULVWLWL ]D VWUDWLILNDFLMX
SDFLMHQDWDSUHPDVWHSHQXUL]LNDRGIUDNWXUD
1D RVQRYX GRVDGDãQMLK LVWUDåLYDQMD QDMYLãH MH GRND]D NRML JRYRUH X SULORJ
RGUHÿLYDQMX NRãWDQLK ELRPDUNHUD ]D SUDüHQMH WHUDSLMH RVWHRSRUR]H 3URPHQH
ELRKHPLMVNLK PDUNHUD VWYDUDQMD LLOL UHVRUSUFLMH NRVWLMX QDNRQ XYRÿHQMD WHUDSLMH VX
PQRJR EUåH L YHüH X SRUHÿHQMX VD %0'  1D RVQRYX SUHSRUXND PHÿXQDURGQLK
YRGLþD]DOHþHQMHRVWHRSRUR]HOHNRYLSUYHOLQLMHXSUHYHQFLMLIUDNWXUDVXELIRVIRQDWLWH
MH L QDMYHüL EURM QDãLK SDFLMHQWNLQMD SULPDR RYX WHUDSLMX $QWLUHVRUSWLYQD DNWLYQRVW




PDUNHUD YHü QDNRQ WUL PHVHFD RG XYRÿHQMD WHUDSLMH 7DEHOD ,, .RQFHQWUDFLMH
RVWHRNDOFLQDVQLåHQHVXXSURVHNX]DXRGQRVXQDYUHGQRVWLSUHSRþHWNDWHUDSLMHD
NRQFHQWUDFLMH & WHUPLQDOQRJ SHSWLGD ]D  .OLQLþNL ]QDþDMDQ SDG NRQFHQWUDFLMH &
WHUPLQDOQRJ SHSWLGD MH ]DEHOHåHQ NRG  SDFLMHQWNLQMD GRN MH ]QDþDMDQ SDG
NRQFHQWUDFLMH RVWHRNDOFLQD XWYUÿHQ NRG  SDFLMHQWNLQMD 'RELMHQL UH]XOWDWL VX X
VNODGX VD OLWHUDWXUQLP SRGDFLPD GD DQWLUHVRSUSWLYQD WHUDSLMD GRYRGL GR UDQLMHJ SDGD
NRQFHQWUDFLMH PDUNHUD UHVRUSFLMH D NDVQLMH L GR VQLåHQMD NRQFHQWUDFLMH PDUNHUD
IRUPLUDQMDNRVWLMX
$QDEROLþND WHUDSLMD RVWHRSRUR]H LPD ]D FLOM GD SRVSHãL L]JUDGQMX NRãWDQRJ
PDWULNVD1DãLUH]XOWDWLVXSRND]DOLGDWULPHVHFDRGSRþHWNDDQDEROLþNHWHUDSLMHGROD]L
GR ]QDþDMQRJ SRYHüDQMD NRQFHQWUDFLMH RVWHRNDOFLQD 7DEHOD ,, SUL þHPX MH SRUDVW
XWYUÿHQNRGSDFLMHQWNLQMD.RQFHQWUDFLMD&WHUPLQDOQRJSHSWLGDNRMLSUHGVWDYOMD
PDUNHU UHVRUSFLMH NRVWLMX QLMH VH ]QDþDMQR SURPHQLOD ãWR VH L PRJOR RþHNLYDWL
8]LPDMXüL X RE]LU HNRQRPVNH DVSHNWH ODERUDWRULMVNLK RGUHÿLYDQMD QDãL UH]XOWDWL
SRND]XMXGDVHRGUHÿLYDQMHSRMHGLQDþQRJPDUNHUDVLQWH]HLOLUHVRUSFLMHNRVWLMXXPHVWR
NRPSOHWQRJ SDQHOD NRãWDQLK ELRPDUNHUD PRåH VPDWUDWL GRYROMQLP ]D EU]X SURFHQX
HILNDVQRVWL L DGKHUHQFLMH WRNRP WHUDSLMH RVWHRSRUR]H ãWR VX WDNRÿH SULPHWLOL L GUXJL
DXWRUL8WRPVPLVOXHIHNWHDQWLUHVRUSWLYQHWHUDSLMHPRJXüHMHSUDWLWLRGUHÿLYDQMHP





5H]XOWDWL RYH VWXGLMH L]GYRMLOL VX RVWHRNDOFLQ NDR YDåDQ SDUDPHWDU ]D SUDüHQMH
SDFLMHQDWD VD RVWHRSRUR]RP 2VWHRNDOFLQ MH LQGLNDWRU VLQWHWVNH IXQNFLMH RVWHREODVWD L
QMHJRYD  VHUXPVND NRQFHQWUDFLMD NRUHOLUD VD EU]LQRP IRUPLUDQMD NRãWDQRJ PDWULNVD
0HÿXWLP SRãWR VH RVOREDÿD L] NRãWDQRJ PDWULNVD L WRNRP UHVRUSFLMH RVWHRNDOFLQ VH
VPDWUDPDUNHURPNRãWDQRJSURPHWD 8QDãRM VWXGLML NRQFHQWUDFLMD RVWHRNDOFLQD VH
PHQMDOD NDR RGJRYRU QD L DQWLUHVRUSWLYQX L QD DQDEROLþNX WHUDSLMX 7DEHOD ,, 3RUHG
WRJDQLYRRVWHRNDOFLQDQDSRþHWNXVWXGLMHELRMHX]QDþDMQRMNRUHODFLMLVD%0',DNRVH
NRQDþQLHIHNWLWHUDSLMHSURFHQMXMXQDRVQRYXYUHGQRVWL%0'QDMUDQLMHJRGLQXGDQDRG
SRþHWND WHUDSLMHPRJOR EL VH RþHNLYDWL GD üH NRQFHQWUDFLMH RYRJ ELRPDUNHUD L QDNRQ
JRGLQX GDQD WHUDSLMH SRND]DWL ]QDþDMQX YH]X VD %0' ãWR EL WUHEDOR SRWYUGLWL X
SURVSHNWLYQLP LVWUDåLYDQMLPD VD GXåLPSHULRGRPSUDüHQMD2YGH WUHEDQDSRPHQXWL GD
VX EURMQH VWXGLMH SRWYUGLOH GD MH VPDQMHQMH UL]LND ]D QDVWDQDN IUDNWXUD NDR SRVOHGLFD
WHUDSLMHRVWHRSRUR]HXVQDåQLMRMYH]LVDVPDQMHQMHPQLYRDNRãWDQLKELRPDUNHUDQHJRVD
SRYHüDQMHP%0'3RVPDWUDQMHPSURPHQD&WHUPLQDOQRJSHSWLGDLRVWHRNDOFLQDWUL
PHVHFD QDNRQ XYRÿHQMD WHUDSLMH XWYUGLOL VPR GD MH SR]LWLYDQ XþLQDN L]UDåHQLML NRG
SDFLMHQWNLQMDNRMHVXQDSRþHWNXVWXGLMHLPDOHQL]DN)5$;UL]LN]DIUDNWXUXNXND6OLND











VD RVWHRSRUR]RP LPD XPHUHQX GHILFLMHQFLMX YLWDPLQD ' GRN MH þDN  QMLK X
VWDGLMXPX WHãNH GHILFLMHQFLMH NRMD VH PRåH REMDVQLWL HIHNWLPD VQLåHQH NRQFHQWUDFLMH






VXãWLQVNX XORJX X KRPHRVWD]L NRãWDQRJ SURPHWD ãWR MH X VNODGX VD OLWHUDWXUQLP
SRGDFLPD=DUD]OLNXRGYLWDPLQD'VWDYRYLXSRJOHGXSRMDþDQRJGLMHWDUQRJXQRVD
NDOFLMXPDXSUHYHQFLML L WHUDSLMLRVWHRSRUR]HQLVXXVDJODãHQL1DLPH UDQLMH MHRSLVDQD
YH]DL]PHÿXSRMDþDQRJXQRVDNDOFLMXPDLUL]LND]DUD]YRMNDUGLRYDVNXODUQLKEROHVWLNDR
SRVOHGLFDYDVNXODUQHNDOFLILNDFLMHãWRELWUHEDORX]HWLXRE]LUNDGDVHGRGDWDNNDOFLMXPD
X LVKUDQL VDYHWXMH VWDULMLP RVREDPD 6D GUXJH VWUDQH X QHGDYQR SXEOLNRYDQRM PHWD
DQDOL]L DXWRUL VX ]DNOMXþLOL GD UH]XOWDWL GRVDGDãQMLK LVWUDåLYDQMD QLVX SUXåLOL GRYROMQR
GRND]D R SRVWRMDQMX X]URþQRSRVOHGLþQH YH]H L]PHÿX SRMDþDQRJ GLMHWDUQRJ XQRVD
NDOFLMXPDLUD]YRMDNDUGLRYDVNXODUQLKREROMHQMD
7UHED QDSRPHQXWL GD RYD VWXGLMD LPD QHNROLNR RJUDQLþHQMD 1DMSUH SRãWR RYR





JRGLQX GDQD RG SRþHWND WHUDSLMH 6 RE]LURP GD MH YHüLQD QDãLK SDFLMHQWNLQMD ELOD X
PHQRSDX]L QHRSKRGQD VX GRGDWQD LVWUDåLYDQMD NRMD EL SRND]DOD HIHNDW SROD L VWDURVWL
SDFLMHQWDQDXVSHãQRVWWHUDSLMHRVWHRSRUR]H
5H]XOWDWL SULND]DQLXRYRP UDGXXND]XMXGD MHRGUHÿLYDQMHNRãWDQLKELRPDUNHUD
]QDþDMQR X SURFHQL UL]LND ]D VPDQMHQMH PLQHUDOQH JXVWLQH NRVWLMX L SUDüHQMX HIHNDWD
WHUDSLMHRVWHRSRUR]H7DNRÿHRYDVWXGLMDMHSRWYUGLODYDåQRVWRGUHÿLYDQMDNRQFHQWUDFLMH
2+']DSURFHQXVWDWXVDYLWDPLQD'XRVWHRSRUR]LXFLOMXRWNULYDQMDSDFLMHQDWDVD
LQVXILFLMHQFLMRP L XWYUÿLYDQMD SRWUHEH ]D VXSOHPHQWDFLMRP 'DQDV VH NDR QDMYHüH
SUHSUHNH ]D ãLUX SULPHQX NRãWDQLK ELRPDUNHUD NRG SDFLMHQDWD VD RVWHRSRUR]RP LVWLþH
YHOLNL EURM GRVWXSQLK SDUDPHWDUD NRML VH QHVHOHNWLYQR RGUHÿXMX QHGRVWDWDN
VWDQGDUGL]DFLMH PHWRGD L YHOLND ELRORãND YDULMDFLMD DQDOLWD  6D GDOMLP UD]YRMHP
VSHFLILþQLK L HNRQRPLþQLK WHVWRYD PRJOR EL VH RþHNLYDWL GD üH RGUHÿLYDQMH RYLK




$XWRUL VD .DWHGUH ]D PHGLFLQVNX ELRKHPLMX 8QLYHU]LWHWD X %HRJUDGX 









 .DQLV -$ -RKQHOO 2 2GHQ$ 6HPER , 5HGOXQG-RKQHOO , 'DZVRQ$ HW DO /RQJWHUPULVN RI
RVWHRSRURWLFIUDFWXUHLQ0DOP|2VWHRSRURV,QW
 5HSXEOLþND VWUXþQD NRPLVLMD ]D L]UDGX L LPSOHPHQWDFLMX YRGLþD X NOLQLþNRM SUDNVL2VWHRSRUR]D
1DFLRQDOQL YRGLþ ]D OHNDUH X SULPDUQRM ]GUDYVWYHQRM ]DãWLWL %HRJUDG0LQLVWDUVWYR ]GUDYOMD56
0HGLFLQVNLIDNXOWHWX%HRJUDGX




UHVRUSWLRQSUHGLFW KLS IUDFWXUH LQ HOGHUO\ZRPHQ WKH(3,'263URVSHFWLYH6WXG\ -%RQH0LQHU
5HV
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Significance of bone biomarkers determination in 
the assessment of fracture risk and response to 















2VWHRSRURVLV LV FKDUDFWHULVHG E\ UHGXFHG ERQHPLQHUDO GHQVLW\ %0' LQFUHDVHG ERQH
IUDJLOLW\DQGULVNRIIUDFWXUHV:HLQYHVWLJDWHGFOLQLFDOVLJQLILFDQFHRIERQHWXUQRYHUELRPDUNHUV
GHWHUPLQDWLRQ IRU WKHSUHGLFWLRQRI IUDFWXUH ULVNDQG UHVSRQVH WR WKHUDS\:HSHUIRUPHG WKUHH
PRQWKV IROORZXS VWXG\ LQ  ZRPHQ ZLWK RVWHRSRURVLV 'XULQJ WKH IROORZXS SHULRG 




OHYHOV RI&WHUPLQDO WHORSHSWLGH P DQGRVWHRFDOFLQ P VLJQLILFDQWO\GHFUHDVHG
$QDEROLFWKHUDS\VLJQLILFDQWO\LQFUHDVHGRVWHRFDOFLQP$WWKHVWXG\HQWU\RIWKH
SDWLHQWVKDGRSWLPDOOHYHOVRI2+'DQGKDGVHYHUHYLWDPLQ'GHILFLHQF\9LWDPLQ'
VXSSOHPHQWDWLRQGXULQJ WKUHHPRQWKV LPSURYHGYLWDPLQ'VWDWXVRI WKHSDWLHQWV P ,Q
FRQFOXVLRQRXUGDWDLQGLFDWHWKDWRVWHRFDOFLQDQG&WHUPLQDOWHORSHSWLGHGHWHUPLQDWLRQPD\EH
XVHIXOIRU%0'ORVVSUHGLFWLRQDQGPRQLWRULQJRIRVWHRSRURVLV WKHUDS\7KLVVWXG\FRQILUPHG
LPSRUWDQFHRIYLWDPLQ'WHVWLQJLQRVWHRSRURVLV LQRUGHU WRGHWHFW WKHSDWLHQWVZLWKGHILFLHQF\
DQGGHWHUPLQHWKHQHHGIRUVXSSOHPHQWDWLRQ

.H\ZRUGVRVWHRSRURVLVERQHELRPDUNHUVYLWDPLQ'WKHUDS\PRQLWRULQJ
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